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Agenda

A Introduction systemic thinking
A Systemic thinking in health and disease
A Effect of the past and environment

A Systemic thinking in brain diseases
I Alzheimer
I Depression
I Multiple sclerosis
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Y-
Systemic thinking

A Means; thinking in systems that interact with each other

A It is a way of looking at things.

A In the past a lot of things are looked at as lineair connections
A Like when i started to work in immunology.

A An antibody binds to its target you get complement activation
and the target is lysed
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Y-
Systemic thinking

A In a system there is an interaction between all the
components

A Change one thing and you change others

A If the CO2 levels in the environment raises from 300 to
360ppm , this has an effect on all things (plants, animals,
waterlevel, eée. . ),

A In a snow landscape rabbits get selected to be white
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Y-
Systemic thinking

A When you change something and bring it back to the
start it will be different as before

A If we bring the CO2 levels down to the levels of 1900
then will the environment not be the same as 1900
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Y-
Systemic thinking

Questions we could ask:

1. Which methods do we use and why?

2. How does a method have influence on the knowledge
that is developed?

3. How can we help to make a bridge between the
practical and the academic world?

4. How do we use a systemic thinking approach in the
treatment of brain diseases?

5. How can we see the connection between the
researcher and his target?
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Y-
Systemic thinking

A How can it be understood to be elective?

I Linear causality
I Circular causality

I Structural determined causality
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Y-
Systemic thinking

A How we know what we know (second order cybernetics)
A a system is an ecology of ideas

A circular causal processes

A the structural determined model for causality

A Constructed realities
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Y-
Systemic thinking

A Circularity

T Information is differences, differences is information

A Neutrality
I Create a context for hypothesis

A Hypothesis
I Circular patterns get visible
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Y-
Systemic thinking

A What is the connection between a very low energy and
loss of memory by depressed patients?

A How can we understand that multiple depressions can
lead to dementia?

A What is the connection between the loss of myelin, a
lower level of Glucose metabolism and the Beta-Amyloid
plagues in Alzheimer patients?

A How can we understand that a MRI Glucose scan of
Alzheimer patients and healthy people show differences
In the glucose levels?
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Y-
A way to look at networks |

1 A Genetics is the
basis

. A Metabolism,
Immune system and
CNS keeps us in
balance

A Environment and
time challenge the
balance (health)
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Effect of the past and | Yle/tw 1Q

environment

A The effect of the environment

A There is a difference if an organism or human is at one
place or another for the effect an incident has on the

organism.
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Prevalence of MS

Number of Number of
people with Prevalance (PwMS people with Prevalance (PwMS
Country MS per 100000) Country MS per 100000)
Argentina 5000 13,60 Israel 4500 80,4
Australia 12000 63,80 Italy 50000 88,2
Austria 7000 86,40 Japan 5000 4,0
Belgium 8900 87,50 Libya 290 59
Brazil 7000 4,00 | |Luxembourg 400 94,1
Bulgaria 3200 39,30 Mexico 8000 8,1
Canada 35000 111,00 Netherlands 15000 94,9
Cyprus 350 46,70 New Zealand 3000 81,3
Czech Republic 10000 97,1 Norway 3800 86,4
Denmark 6000 112,0 Poland 30000 77,1
Estonia 725 51,0 Portugal 5000 50,5
Finland 5000 98,0 Romania 7500 33,4
France 50000 84,9 South Africa 1500 3,5
Germany 110000 99,0 Spain 30000 76,7
Greece 5000 46,7 Sweden 12000 134,80
Hong Kong 50 0,88 Taiwan 175 0,8
Hungary 6600 65,0 Turkey 30000 46,4
Iceland 285 105,1 UK 85000 143,8
Ireland 4500 125,0 USA 250000 91,7
Zimbabwe 50 0,45
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Y-
Effect of the past

A Virus and bacterial infections and diseases.

A Some viruses have a possibility to stay in the host (EBV,
HSV, HIV, HBV etc.)

A However also other viruses can do this :

A When a virus infects a host in a certain percentage of the
cases the infected cells are killed (influenza, adeno virus
etc.). But that does not mean there is no virus DNA in
host cells anymore
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Y-
Effect of the past

A This mean that the virus does not have to be actively
Infecting the host/patient to induce the disease. The
Infection could have occurred 10, 20 30 years ago.

A Not only viruses have this ability also bacteria can do
this (tuberculin bacteria and others)

A The transfer can be via bacteria invading host cells or
being phagocytosed or via DNA or RNA transfer
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Y-
Effect of the past

A A virus infection could be the cause of a host being
susceptible for diseases.

A Burkitt ymphoma (EBV), cervical cancer (HPV),
mesenthelioma (SV40), Kaposi sarcoma (HIV and
HHV8) etc.

A Sometimes other events are needed for the diseases
Burkitt ymphoma can develop when besides EBV the
person is also infected with Malaria
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Effect of the past

Nervous System: Infectious agent HLA haplotype
Multiple sclerosis Mouse: MHV, TMEV, SFV
Human: EBV, HHV-6, HERV-H/RGH-2, HLA-DR2 DQ1

Chlamydia pneumoniae Porphyromonas

gingivalis and other peridontal pathogens

Myasthenia gravis HCV, HIV, HTLV-1 HLA-DR3
Autoimmune Campylobacter jejuni, HSV HLA-A33, DR15
neuropathies such and DQ5 HLA-
as Guillain-Barré B15, B35
Alzheimer's disease |Chlamydia pneumoniae, HSV HLA-A2

homozygosity

Autoimmune uveitis / | HTLV-1 HLA-A29

Uveoretinitis

Jette and John Nieland 2010



Systemic thinking in brain , Y|wtw—lQ

diseases

For Alzheimers disease a list with symptoms:
A Stress enhances chance of Alzheimers

A Lost of short term memory

A Loss of long term memory

A Induction of inflammatory response

A Shift to fat/Lipid metabolism

A Alzheimer can induce depression

A Induction of beta amyloid denaturation/plaques
A De-myelination of nerve cells
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Systemic thinking an example

Disease
Metabolism b-Amyloid
Immune
system Genetics
Older
Infections

Pathology Stress
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|
Next step \ Ylm/ ¢

A Make a brain storm with all kinds of possible inducers,
and look into literature which one Is one of the earliest

A Are there subpopulations? (patients that do not have the
Inducer?)

A Is the inducer an inducer or an enhancer?

A While applying this to Alzheimer and looking for
differences we ended up looking at metabolism

A In the next slides we now focus on this
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Alzheimers disease
saog el Rann ol " @&, @ &le & ® @ BT

male, age = 40y, MMSE = 30, CDR = 0.
(B) FAD, female, age = 35 y, MMSE = (n (’a ({} ("
30, CDR = 0 (Table 1, FAD-1). Bilateral

hypometabolism of parietal cortex and

MTL is evident on PET in absence of | @J / @ @ @ @
atrophy on MRI. Hypometabolism is ! R
rophy P i | B, Cand D

more severe in left hemisphere. (C) £ :.3
FAD, male, age = 41 y, MMSE = 30, @ :

CDR = 0.5 (Table 1, FAD-3). Bilateral A4 Alzheimer
hypometabolism of parietal and temporal

cortices and of MTL is evident on PET in g

absence of atrophy on MRI. MTL hypo- patlents

metabolism is more severe in left hemi-
sphere. (D) FAD, female, age = 47 vy,
MMSE = 25, CDR = 0 (Table 1, FAD-86).
Hypometabolism of parietal regions and
MTL (bilaterally) and of left temporal lobe
is evident on PET. Mild atrophy is present
on MRI in parietal/precuneus regions.
Within these regions, atrophy comection
increased the MRglc measures by 109%,
which were still 1 SD below control sub-
jects’ mean. Coregistered PET and MRI
scans are shown at high (top row), middie
(middle row), and low (bottom row) trans-

axial levels. PET scans are displayed in a
blue-to-red color-coded scale, with in-

tensity in each pixel representing radio-
active counts per second. "“F-FDG PET
images are shown using the same color
scale. Areas of regional hypometabolism
on PET are indicated by arrows on first
slice showing abnormalities.

1782 THE JOURNAL OF NUCLEAR MEDICINE * Vol. 47 = No. 11 « November 2(H6
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Systemic thinking in brain , Y|wtw—l&2

diseases

A Under stress the metabolism in the body shifts to a fatty
acid metabolism

A High neuronal activity locally

A Immune response and hormone production gets
activated
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In the brain \ Ylm/ ¢

A Lipids are involved in many processes

A Arachidonic acid and other lipids are mediators of
signals in the cells (glutamate receptor etc)

A Lipids can bind hormones to sensitize receptors or signal
them selves (dopamin-arachidonate etc.)

A Lipids (palmitate) are part of myelin isolating the nerve
cells

A Lipids are the building blocks for immune stimulators
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Energy Generation in normal
Tissue

Glucose
ATPases Fatty Acids
Myosin
SERCA [

i

pyrovate D AceiCon

Lactate
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CPT-1 expression in brain tissue, qu’t‘”, 1Q

of CNS patients

Disease Mean % CPT1 Standard
Upregulation Deviation

Senile Plaque 163 36
Brain tissue after cocaine abuse 143 25
Brain tissue of Schizophrenic patient 146 29

Brain tissue of a suicide patient with
a history of depression 143 13

28
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CPT-1 Expression in brain tissu YI”“”"Q
of Alzheimer patients

Tissue Nr of tissues of Nr Tissues of % upregulation
healthy Alzheimer of CPT-1
individuals patients expression

Cortex of frontal lobe 6 8 257

Middle frontal gyrus 29 21 128

Hippocampus 39 8 146

Superior partietal 44 19 127

lobule

Cortex of partietal lobe 4 7 123

29
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Energy Generation in normal
Tissue

Glucose
ATPases Fatty Acids
Myosin
SERCA [

i

pyrovate D AceiCon

Lactate
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Glucose

Fatty Acids

Pyruvate = e Acety|-CoOA
g —

Lactate

Energy wasting, ATP depletion, Acidification
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M-1Q 001 resets the system

Glucose
Myosin
SERCA

\"Y

Pyruvate ‘ Acetyl-CoA

Blocking fatty acid metabolism resets the system
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M-IQ restores neuronal \ YIQM -1Q

functioning.

a0 4 = —
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Mo, of FLI neurons £ area
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Number of c-fos-like immunoreactive neurons per hypothalamic area in
Control rats (open bars), Insulinemic rats (solid bars) and Insulinemic rats
treated with M-IQ 001(grey bars). In response to a sugar diet. Values are
means +/- SEM of four cases in each group. M-IQ 001 (15 ng/ hr.) can
restore the neuronal signaling in the hypothalamic brain area of the rats.
* p<0.05 vs Control rats
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Effect of M-IQ on Long term

memory
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Rats are put in a cage
where in the dark part
(where they like to be)
the bedding gives a
shock. They are put in
the white part during
training.

The next day the rats
are put in the white
part again, when long
term memory is there,
they will not like to go
in the dark part (shock
compartment)
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Effect of M-1Q on Long term

memory

Percentage responding
animals

350 1

Delay to enter shock
compartment
w
3

a1
o
L

o

N

a1

o
L

N

o

o
|

[y

a1

o
L

=

o

o
|

Control MK-801 MK + M-1Q 001
Treatment

Flj

Control MK-801 MK +M-1Q 001
Treatment

Jette and John Nieland 2010

-

- M-IQ 001 restores long term memory Rats are put in a cage where

in the dark part (where they
like to be) the bedding gives
a shock. They are put in the
white part during training.

The next day the rats are put
in the white part again, when
long term memory is there,
they will not like to go in the
dark part (shock
compartment)

MK801, induces loss of
memory.

M-1Q 001 restores in 40% of
the animals long term
memory

35



Effect of M-IQ on Short term \ IYIQ*“W, 1Q

memory

Side of Arm ¥\
Height 35 cm

Arm Length
40cm

Arm Width
10-12¢cm
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Rats are put in a compartment
with 3 corridors. While looking
for food, they will first go in 1
corridor, then when no food is
found go in the next and when
they have a good short term
memory, go in the 3rd after that.
(this is measured as alternation
ratio)
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Alternation Ratio

Effect of M-1Q on Short term
memory

0,9000
0,8500 +
0,8000 +
0,7500 ~
0,7000 +
0,6500 ~
0,6000 -

0,5500 +

M-1Q 001 restores reduction in
short term memory

0,5000

Control

MK-801 MK + M-1Q 001
Treatment
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Rats are putin a
compartment with 3
corridors. While looking for
food, they will first go in 1
corridor, then when no food
is found go in the next and
when they have a good
short term memory, go in
the 3rd after that. (this is
measured as alternation
ratio)

MK801 induces loss of
short term memory.

M-1Q 001 restores short
term memory.

In the rats that responded
memory was perfect
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Systemic thinking

Work

Infection

Environment

Metabolism/
Eating habits

GepressioD
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Y-
Effect of M-1Q on depression

A For several weeks rats are being put under several kinds
of stress

I Cage under an angle, water in cage, light, together with other
animals etc.

A This induces depression in about 50% of the animals

A Depressed state is measured by testing the animals
Interest for drinking/eating a sugar solution.

A Depressed animals are not interested in eating and
drinking
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% Normal Animals

Effect of M-IQ on depression
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Rats are stressed for
several week after which
50% get depressed. Then
the depressed animal are
treated either with M-1Q 002
or placebo. As a control
normal animals are treated
with either M-1Q 002 or
placebo.

Within 1 week up to 70 %
and within 4 weeks 95% of
the animals respond.

Normal medicine on the
market gives maximally
50% response rate after
completion of treatment.
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Effect of M-1Q on depression
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he responding
Imals show maximal
psponse within 1
eek of treatment, in
bntrast medicine on
e market takes about
4 week before an
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